Flashover on insulator surface in the air at atmospheric pressure occurs as a sequence of several processes and leads to the formation of a plasma channel which bridges the electrode gap. The streamer-to-leader transition is a very critical stage of such a breakdown since the leader can propagate a long distance with a low increment of application voltage. The transition and the propagation process of a leader bas become the object of intensive experimental and theoretical studies.
Many researchers have measured the potential distribution or charge distribution of surface discharge, but almost all of the measurements are focused on the streamer discharge 1 . The problems which hinder to measure the potential distribution of surface leader lie in that the surface leader usually covers a long distance and the surface potential caused by leader discharge are usually very high, at least, 10 kV above.
Using a DC feedback electrostatic probe, which has a measuring region of ±20 kV potential, and a special designed two-layer structure pipe, the residual charge distribution of surface leader discharge under positive and negative impulse voltage application with the value over ±20 kV are measured 2 . The surface potential distribution and the surface electrical field distribution are also got from numerical calculation. The difference of the distributions between positive and negative application voltage reveal the difference of the leader formation in mechanism.
